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COMPLETE SPECIFICATION. 

Aii Unproved Method of and Machine for Washing &othes and like 

Articled; 



I; BOBERT CHAFES jjIGHTBOUBNE, ajE*ritish 

Subject* of Long Bede, Brbokhoiise Bpad, 
Barrit Green; Birmingham, in the County 6f 
Warwick, dp hereby declare the mventibh, 
5 for ^hieh I pray that a patent may be 
granted to me, and the method By which it 
is to' be performed, to be particularly des- 
cribed in and by the following statement : — 
This invention relates to an improved 

10 method of, and means for washing clothes 
and like articles, of the kind in which the 
washing liquid is disposed within a con- 
tainer which receives the articles to be 
washed, and means are provided for im- 

16 piaftihg agitatibii to the liquid so that it 
flows relative to the articles to perform the 
desired washing action. 

At pfesent it is common practice to pro- 
vide such machines with a positively driven 

20 agitator which is rotated or oscillated rela- 
tive' id the container so as tb impart a simple 
circulatory motion to the liquid in the one 
case or to oscillate the articles bodily in 
relation to the liquid and container in the 

26 b&er 6ase\ 

The pfesent mvehtion has for its object 
the provision of an improved method of, 
and machine for washing clothes and other 
articles in which, the latter are. washed in a 

30 particularly rapid and effective manner and 
in which it is believed that the wear on the 
cFothes or other articles, during the washing 
action is particularly small. 

According to the present invention I pro- 

-3S— vider a -method- of ~wa^^ 

artecles which comprises circulating the 
washing liquid within a container for the 
articles and in a closed vortex which is sub- 
stantially symmetrical in relation to the 

40 centre of the container and subjecting such 
liquid vortex to sudden changes in direction 
so as to obtain the requisite relative move- 
ment of the liquid in relation to the articles 
to be washed. 

45 Also according to the present invention I 

r ' "* ~ 



provide a machine for washing clothes and 
like articles cbmpnsihg a container for. re- 
ceiving the articles to .be washed, ah im- 
peller disposed at the bottom of tne con- 
tainer fb£ rotation about a Substantially 
vertical axis whicti is substantially central 
irx relation to thfe interior pf the container, 
said irhpeller being adaptSd^ to circulate the 
hquid within the container in a closed 
vortex, a plurality of projections of 
elongated form on the interior of, the con- 
tainer wall having their Ibrigitudihal axes 
disposed vertically or at an inclination to 
the" vertical and spaced apart from one 
another cir cumferentially ; around the in- 
terior of the container, said projections pro- 
jecting into the path of jihe, circulating 
liquid so as to subject the liquid vortex to 
sudden changes in direction relative to the 
articles so as to obtain, the required relative 
Washing movement between the liquid arid 
the' articles tb be washed. 

Preferably I provide two projections only 
disposed on diametriiialiy opposite sides of 
thes container with t their longitud^inal axes 
vertical and prefer ably these projections are 
in trie form bf fins having . tneir . radial 
ditoehsiohs at a maximum adjacent tfteir 
u^>p^r ends atid at a mihimum adjacent tMlr 
lower ends, tne' inner edges bf tke fins which 
are directed towards the centre 1 of tlie ebii- 
t&inSr tapering inwardly ; of the . container 
between their upp'^r and lower; ends. 

. The closed vortex is preferably prod uped , 
~by"means^6f an impeller driv^"trjrougir~a StT" 
friction clutch from a power source such, as 
an electric motor, the engagement and. dis- 
engagement of the clutch being controllable 
manually by the operator , and the clutch 
comprising driving arid 'driven . members 
adapted to slip relatively on a given torque 
transmitted by the clutch being exceeded so 
that in the event of the clothes or other 
articles having become wedged against or ; 
intererigaged with the impeller so as to W 
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prevent its free rotation, damage to the 
articles or to the apparatus itself is avoided. 

The invention is illustrated in the accom- 
panying drawings, wherein: — 
5 Figure 1 is a side elevation of a domestic 
washing machine for use in washing clothes 
and embodying the present invention. 

Figure 2 is a part sectional plan view to 
an enlarged scale of the machine depicted 
10 in Figure 1. 

Figure 3 is a section on the line 3 — 3 of 
Figure 2. 

Figure 4 is a sectional view on the line 

4 — 4 of Figure 3. 

15 Figure 5 is a sectional view on the line 

5 — 5 of Figure 4. 

Figure 6 is a sectional view on the line 

6— 6 of Figure 3 showing to an enlarged 
scale part of the machine depicted in that 

20 Figure. 

Referring to the drawings, the domestic 
washing machine for washing clothes which 
is there illustrated comprises a sheet metal 
base 10 on the upper part of which is sup- 

25 ported a hollow cylindrical container 11 
adapted to receive the clothes to be washed, 
the container being disposed with its axis 
vertical and being mounted in a stationary 
manner on the base. 

30 The container is provided with an in- 
wardly flanged opening 12 at its upper end 
and the bottom 13 of the container is formed 
centrally with a circular recess 14 of stepped 
form in cross section so that the upper part 

35 of the recess is formed with a peripheral 
horizontal shoulder 15 adapted freely to 
support the under side of the periphery of a 
vortex producing element. This element 
which is indicated at 16 is as shown most 

40 clearly in Figure 2 constructed in the form 
of a vaned impeller, the impeller comprising 
a hollow disc like shell 17 of circular form, 
the shell being domed on its upper side 18 
and hollow on its under side and embodying 

45 a peripheral circular wall 19 and being 
formed further with a central boss 20. 

The hollow shell-like impeller is provided 
internally with a number, for example five, 
symmetrically . disposed radially extending 

50 vanes 21 havfng their inner and outer ends 
integral respectively with the boss 20 and 
peripheral wall 19 and having their upper 
edges in each case, integral with the upper 
side of the impeller shaft. 

55 — The upper side-; 18-of~the~impeller-shell-is~- 

1 formed with a large number of liquid supply 
openings 22 conveniently , arranged sym- 
metrically in circular rows .concentric witB 
the centre of the impeller, while the perf- 

60 pheral wall 19 is formed with a larger num- 
ber of. liquid discharge openings 23 conveni- 
ently spaced symmetrically around the wall. 
.' As shown most clearly in Figure. 6, the 
impeller constructed as -above -described is 

(p5. recounted removably^ upon, a flat, circular 



driving plate 24 formed with a central hole 
25 which fits freely over a "hollow cylindrical 
cap 26 which extends freely into the interior 
of the impeller boss 20. 

The driving plate 24 is formed with a 70 
number, conveniently three upstanding pro- 
jections 27 adapted each freely to engage 
one side of one of the impeller vanes 21 in 
the manner indicated in Figure 2, so that 
when the driving plate is rotated' in the 75 
clockwise direction shown by the arrow in 
that Figure, corresponding rotation will be 
imparted to the impeller. 

Rotational movement is transmitted to 
the driving plate 24 by providing it on its 80 
under side with a clutch face 28 so that it 
forms the driven, element of a face to face 
clutch, the driving element of which is con- 
stituted, by a circular driving disc 29 pro- 
vided with a clutch face 30 on its upper side, 35 
the driving disc being formed. integrally with 
the hollow cap 26 aforementioned, which 
hollow cap is in turn mounted rigidly on the 
upper end of a vertical driving shaft 31, the 
axis of which is aligned with the centre of 90 
the impeller and the central axis of the 
cylindrical container 11 so that the impeller 
is rotated about a vertical axis aligned with 
the central vertical axis of the cylindrical 
container 11. 95 

This driving shaft 31 is mounted for 
vertical sliding movement relative to the 
machine base 10 and container 11, the upper 
part 32 of the' shaft extending slidably 
through a liquid tight gland 33 provided 100 
adjacent a central opening 34 in the bottom 
of the recess 14, the gland being in fact 
mounted within one end of a sleeve like 
member 35 which extends through the 
opening 34. The shaft 31 is guided during 105 
its vertical sliding movement by providing it 
with a bearing 36, the outer member of 
which is housed within a collar 37 vertically 
slidable within the sleeve like member 35. 

The lower end of the shaft 31 is provided HO 
with a, thrust bearing 38 supported from a 
short non-rot at able shaft -39 aligned with 
the rotatable driving shaft 31, this short 
shaft being vertically slidable within a 
tubular part 40 supported rigidly from 115 
the machine base, the tubular part 
being formed with a pair of diametric- 
ally opposed vertically extending slots 
41 in which work _ opposite ends of. a 
-pin- 42 which passes diametriGally--through— 1-20-- 
the shaft 39, the ends of the pin as shawn 
in Figure 3 being connected to the two arms 
of a forked member 43 pivoted intermediate 
its ends 44 to the machine base, the oppo r 
site end of the forked member being pro- 125 
vided with a pin 45 parallel to the pin 42 and 
working within a slot 45 in one end of an 
operating lever 47 .pivoted intermediate its 
ends at 48 to the machine base, the opposite 
end. of the lever being provided with an oper- 13o 
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ating handle 49. The arrangement is such 
that when the operating handle is displaced 
into the raised position shown in Figure 3, 
the forked member 43 is pivoted in an anti- 
5 clockwise direction in that Figure, to raise 
the driving shaft 31 so as to engage the 
driving and driven clutch elements, while 
when the operating handle is displaced into 
the inoperative position indicated in dotted 
10 outline in Figure 3, the driving shaft 31 is 
lowered so as to disengage the two clutch 
elements. 

The operating handle projects through a 
vertical slot 50 in the machine base as 
15 shown in Figure 1, the opposite ends of the 
slot being enlarged as shown at 51 so that 
the handle at its two extreme positions can 
be displaced, slightly laterally to retain it 
positively in either position. 

20 As will be apparent from Figures 3 and 6, 
the effect of raising the driving shaft 31 is- to 
raise the driving disc 29 so as to bring its 
clutch face 30 into operative engagement 
with the clutch face on the driving plate 24 

25 and the vertical movement of the driving 
shaft is such that when the shaft is in its 
lower inoperative position it permits of the 
clutch face 28 of the driving plate 24 resting 
on the shoulder 15 of the container recess 

30 14. Thus when the driving shaft is lowered 
to its inoperative position, not only is the 
clutch disengaged to disconnect the drive 
but the impeller 16 is brought immediately 
to rest so that in the event of any clothes 

35 having become caught up on the impeller 
further movement of this can immediately 
be. arrested, while when the driving shaft is 
raised into its operative position shown in 
Figures 3 and 6 of the drawings, the driving 

40 plate 24 upon which the impeller is mounted 
is brought completely clear of the shoulder 
15 so that it can now rotate freely under the 
torque imparted to it from the shaft 31. 
The driving shaft 31 is driven from an 

45. electric motor . 52 through a belt drive 53 
and pulley 54 on the shaft 31, the provision 
of the belt drive permitting of the shaft . 31 
and pulley 54 moving vertically freely "rela- 
tive to the motor and its associated driving 

50 spindle.. 

A further belt drive 55 is taken from the 
motor to a small water pump 56 which 
serves to empty, the container 1.1 at the con- 
clusion of the washing .operation, the pump 

55 56- being driven-continuousl-y-by— the-motor>-- 
and being connected through the pipe 57 as 
shown in Figure 5,. to the bottom of the con- 
tainer 11. The pipe 57 is normally closed 
by a discharge valve 58 provided with an 

60 . operating knob 59, which valve is opened 
when discharge of the washing liquid is re- 
quired, the liquid being fed by the pump 
to an butlet pipe 60. 

The vertical wall of the cylindrical con- 

65 . tainer 11. is provided internally, as shown 



in Figures 2 and 3, with a number of pro- 
jections which as shown are constructed in 
the forms of fins depicted at 61 and preferably 
two such fins only are provided at diamet- 
rically opposite sides of the container as is 70 
clearly shown in Figure 2, which fins are 
either disposed in a vertical position as 
shown, or at an inclination to the vertical. 

These fins 61 serve to impart a radial 
component to the circulatory movement of 75 
the washing liquid which is obtained when 
the impeller 16 is rotated at high velocity 
from the electric motor 52. 

When the impeller 16 is rotated in this 
way the washing liquid is circulated around 80 
the interior of the container in the form of a 
closed vortex of the general form depicted 
in dotted outline at 62 in Figure 3 and the 
fins as described hereinafter serve to subject 
this vortex continuously to sudden changes 85 
of direction. 

Preferably the fins as shown are of sub- 
stantially triangular form in cross section 
but present a bulbous inner edge 63 to the 
washing liquid, that is to say, the inner edge 90 
is free from any sharp projections against 
which the clothes or like articles might 
catch and thereby become damaged. 

I find that most satisfactory results are 
obtained by disposing the fins so that they 95 
extend for the greater part of the entire 
depth of the container, the fins projecting 
above the level of the washing liquid within 
the container as is clearly shown in Figure 
3 and being of tapered configuration so that 100 
their radial dimension is at a maximum at 
their upper ends, this dimension decreasing 
uniformly in a downward direction to the 
lower end of the fins. 

In operation the clothes to be washed are 10 5 
placed within the container 11 so that they 
rest largely on the upper side of the impeller 
16 which is in fact adapted to .support the 
articles to be washed, the container is then 
partially filled with the washing liquid, 110 
current is supplied to the motor and the 
operating handle 49 raised so as to raise the 
driving shaft 31 and engage the driving and 
driven clutch elements bringing, the impeller 
16 out of contact with the shoulder 15 so 115 
that the impeller is now rotated continu- 
ously in the one direction at high velocity. 

By. reason of the provision of the impeller 

-vanes 21 a substantial— mom en tum-4s— im- 

parted to the liquid immediately adjacent to 120 
and in advance of each vane in its direction 
of rotation, the liquid being discharged 
centrifugally outwardly to the impeller dis- 
charge openings 23 and flowing into the 
interior of the impeller through the supply 125 
openings 22 and at the same time, a rota- 
tional movement is imparted by the impeller 
to the liquid in the washing compartment so 
that this is circulated within the interior of 
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the container as a closed vortex as shown at 
62. 

Since the impeller is mounted for rotation 
about an axis which is aligned with the 
5 central vertical axis of the container the 
closed vortex will itself be substantially 
symmetrical in relation to the centre of the 
container as is clearly shown in Figure 3. 
Without the provision of the fins 61 this 

10 vortex would be of simple hollow circular 
form at all points but as a result of the pro- 
vision of the fins, the vortex is subjected 
continuously to sudden changes of direction, 
the fins in fact, imparting an inward com- 

15 porient to the movement of* the liquid to- 
wards the centre of the container and it is 
by these sudden changes in direction of the 
washing liquid that the Washing action is 
effected. 

20 Although when the impeller 16 is rotated 
at high velocity to produce the vortex 62, 
the clothes tend to circulate with the liquid, 
it will be found' that the sudden changes of 
direction which are imparted to the liquid 

25 by the fins are not imparted to the clothes 
to anything like the same extent so that sub- 
stantial relative and rapid movement occurs 
between the liquid and the clothes so that 
these are washed in a particularly effective 

30 manner. 

A convenient speed of rotation of the 
impeller is approximately 600 revolutions 
per minute. 

With the present invention the washing 

35 action is performed entirely by the relative 
movement obtained in the above way be- 
tween the washing liquid and the clothes. 
There are no rotating or oscillating blades, 
or paddles, the blades or paddles of which 

40 are exposed directly to the clothes as is at 
present customary .in washing machines of 
the above kind, and which may be liable in 
practice to producing, appreciable wear of 
the clothes and as will be observed, tEe 

45 impeller vanes 21 are shielded from direct 
contact with the clothes so that they cannot 
possibly cause these to wear in any way and 
in fact, it is believed that a washing rnaciime 
in accordance with the present invention 

50 subjects the clothes to substantially less 
wear than is the case with existing machine's 
of the above kind. - - - 

The vortex produced in the washing liquid 
within the cont ainer r es ults in the known 

55 manner in a downward pressure component 
being produced by the liquid at the base of 
the centre of the vortex, which pressure 
component increases with increase in 
circulatory velocity of the vortex* and 

60 applies a downward pressure to the impeller 
16 forcing the driven clutch face 28 into in- 
creasingly tight engagement with the driving 
clutch face 30, thus enabling quite a sub- 
stantial torque to be transmitted to the 

65 impeller without slip' occurring between the 



impeller and the driving shaft. Although 
there is little likelihood with the machine 
described of the clothes becoming entangled 
in the impeller, in the event of this happen- 
ing, so as to apply a retarding force to the 70 
impeller, the friction clutch permits of 
immediate slip of the impeller relative to 
the driving shaft whereupon the circulatory 
velocity of the liquid vortex is immediately 
reduced with consequent reduction in the 76 
afbresaid downward pressure component so 
that further slip between the impeller and 
driving shaft is facilitated and the impeller 
very rapidly brought to rest with little like- 
lihood of the clothes which have caught up SO 
on the impeller in this way. being damaged. 

Further, if the machine were grossly 
overleaded with clothes, on switching oil the 
motor the rotating tbrque' exerted by the 
clothes oh the impeller would be s6 great as 85 
to permit of immediate slip of the clutch, 
when this is engaged so that funning of the 
machine under overloaded conditions would 
be prevented. 

When the washing action is completed, 00 
the operating handle 49 is 5 returned to its 
initial inoperative position so as to disengage 
the clutch and permit of the impeller re- 
turning gravitational!^ intb engagement 
with the shoulder 15 after which the valve 95 
58 may be opened to permit of drainage of 
the washing liquid from the container 
through the mediuih of the pump 56. 

In addition to possessing the safety 
characteristics above referred to, the pro- 100 
vision of a friction al slip j> able Coupling be- 
tween the impeller arid the pdwer-operated 
driving shaft enables the impeller to Be 
safely accelerated from rest with ttte use of 
a simple electric motor of constant speed 105 
characteristics without the necessity for the 
drive to inelude & gear box, so that a rela- 
tively inexpensive form of drive for the im- 
peller may ssbf ely be adopted. 

The impeller which is described in tfie 110 
present Specification: is found to impart 
velocity to the liquid so .as to form the 
vortex in a pU^ticuIdrly efficient manner so 
that the machine can be driven with the 
consumption of very little power with' the itg 
result that its manufacture ari'd operating 
costs are particularly 16w arid it is especially 
suitable fdr domestic washing purposes. 
In my J3pecificatiori No. 8121 /50 (Serial 



No. 683,910) I have described arid claimed 120 
a .machine for washing clothes and iifc-e ' 
articles of the kind comprising' a container 
element tor the washing liquid, a liquid 
agitator element and means for imparting 
rotation to one of said elements so as to 125 
cause the same to rotate relative to the other 
to perform the desired washing action, said 
machine being characterized in that the 
means for imparting rotation to one of the 
said elements .erilbodies a fraction clutch 130 
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through which the drive is transmitted from 
a power source such as an electric motor, 
the engagement and disengagement of the 
clutch being controllable manually by the 
5 operator. 

What I claim is : — 

1. A method of washing clothes and like 
articles which comprises circulating the wash- 
ing liquid within a container for the articles 

10 and in a closed vortex which is substantially 
symmetrical in relation to the centre of the 
container and subjecting such liquid vortex 
to sudden changes in direction so as to 
obtain the requisite relative movement of 

15 the liquid in relation to the articles to be 
washed. 

2. A machine for washing clothes and 
like articles comprising a container for 
receiving the articles to be washed, an im- 

20 peller disposed at the bottom of the con- 
tainer for rotation about a substantially 
vertical axis which is substantially central 
in relation to the interior of the container, 
said impeller being adapted to circulate the 

25 liquid within the container in a closed vor- 
tex, a plurality of projections of elongated 
form on the interior of the container wall 
having their longitudinal axes disposed 
vertically or at an inclination to the vertical 

3Q and spaced apart from one another cireum- 
ferentially around the interior of the con- 
tainer, said projections projecting into the 
path of the circulating washing liquid so as 
to subjeet the liquid vortex to sudden 

35 changes in direction relative to the articles 
so as to obtain the required relative washing 
movement between the liquid and the 
articles to be washed. 

3. A machine according to Claim 2 
40 further characterized in that the projections 

extend for substantially the full vertical 
depth of the washing liquid within the 
container. 

4. A machine according to Claim 2 or 3 
45 wherein the container is of cylindrical form 

internally with its central axis vertical and 
two projections oriiy are provided in the 
form of fins disposed on diametrically oppo- 
site sides of the container. 

50 5. A machine according to Claim 4 
wherein the fins project radially inwardly 
towards the vertical central axis 1 of the con- 
tainer, the radial dimensions of the ^Tns 
being at a maximum ad j ac ent the ir upper 

5f> ends and at a minimum adjacent their lower 
ends, the radial inner edges of the fins §apeT: 
ing towards the central axis of the container 
in a direction from the lower to the upper 
ends of the fins. 

60 6. A machine according to any of Claims 
2 to 5 further characterised in that the im- 
peller is provided with a plurality of circum- 
ferentially spaced peripheral liquid dis- 
charge openings adapted to impart the 

65 desired closed vortex circulation to the 



washing liquid when the impeller is rotated 
at the requisite rotational velocity. 

7. A machine according to Claim 6 
wherein the impeller is of hollow form and 
provided with liquid supply openings dis- 70 
posed between the periphery of the impeller 
and the axis of rotation thereof, the liquid 
being adapted to flow through said supply 
openings into the interior of the impeller 
and to be" discharged therefrom through said 75 
discharge openings. 

8. A machine according to Claim 7 
further- characterised in that the impeller 
embodies one or more vanes and means are 
provided for shielding the vanes from direct 80 
contact with the clothes or other articles to 

be washed. 

9 ; . A machine according to Claim 7 
further characterised in that the impeller is 
in the form of a hollow disc like shell of 85 
circular form and embodying a peripheral 
wall provided with a plurality of radially ex- 
tending circumferentially spaced liquid dis- 
charge openings, the uppeT' side of the hollow 
impeller shell being formed with a plurality 90 
of liquid supply openings, the shell being 
provided internally with a number of vanes 
constructed as plain flat webs disposed in a 
vertical plane and extending radially out 
from the central boss at the axis of rotation 95 
of the impeller. 

10. A machine according to any of 
Claims 2 to 9, further characterised in that 
the impeller is adapted to support the 
articles to be washed and is adapted to be 100 
driven through the medium of a face to face 
friction clutch adapted to slip on a given 
torque being exceeded, the arrangement 
being such that the downward pressure in 

the vortex produced within the container is 105 
transmitted through the impeller to the 
clutch so as to increase the pressure be- 
tween the clutch faces, while in the event of 
any article becoming caught up on the im- 
peller so as to restrain its rotation, slip no 
occurs at the clutch with a consequent 
collapse or partial collapse of the vortex 
accompanied by correspondmg/reductiori in 
the pressure between the clutch faces. 

11. A machine according to any of 115 
Claims 2 to 8, further characterised in the 
provision of means for transmitting the 
drive to the impeller from a power source 

such as an electric motor throu g h a firicftib nal 

clutch, the engagement and disengagement 120 
of the clutch b eing controllable manually by 
the operator and the clutch comprising 
driving and driven members adapted to slip 
relatively on a given torque transmitted by 

the clutch being exceeded. 125 

12. A machine according to Claims 9 
or 10 further characterised in that the im- 
peller is disposed at the bottom of the con- 
tainer so as normally to be supported 
therefrom in a stationary manner but 130 
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capable of being raised out of engagement 
with the base by a vertical movement, the 
machine being provided with a vertical dis- 
placeable driving shaft, the upper end of the 
5 shaft carrying a driving friction clutch ele- 
ment adapted for frictional engagement 
with a driven clutch element operably con- 
nected to the impeller, the arrangement 
being such that the drive is transmitted 
10 to the impeller by raising the shaft manually 
so as to engage the clutch and lift the im- 
peller out of engagement with tbe bottom 
of the container, the impeller being adapted 
gravitationally to re-engage with the bottom 



of the container so as to bring it rapidly to 15 
rest when the shaft is lowered and disen- 
gagement of the clutch effected. 

13. A machine for washing clothes sub- 
stantially as hereinbefore described with . 
reference to and as shown in the accompany- 20 
ing drawings. 

FORRESTER, KETLEY & CO., 

Chartered Patent Agents, 
Central House, 75, New Street, 
Birmingham, 2, 
and 

Jessel Chambers, 88/90, Chancery Lane, 
London, W.C.2. 



PROVISIONAL SPECIFICATION. 
No. 8078, A.D. 1950. 

An Improved Method of, and Machine for Washing Clothes and like 

Articles. 



I, Robert Charles Lightbourne, a British 
Subject, of Long Rede, Brookhouse Road, 
Barnt Green, Birmingham, in the County of 

25 Warwick, do hereby declare this invention to 
be described in the following statement: — 
This invention relates to an improved 
method of, and means for washing clothes 
. and other articles, of the kind in which the 

30 washing liquid is disposed within a container 
which receives the articles to be washed, 
and means are provided for imparting agita- 
tion to the liquid so that it flows relative to 
the articles to perform the desired washing 

35 action. 

At present it is common practice to pro- 
vide such machines with a positively driven 
agitator which is rotated or oscillated rela- 
tive to the container so as to impart a simple 

40 circulatory motion to the liquid in the one 
case or to oscillate the articles bodily in 
relation to the liquid and container in the 
other case. 

The present invention has for its object 

45 the provision of an improved method of, 
and machine for washing clothes and other 
articles in which the latter are washed in a 
particularly rapid and effective manner and 
in which it is believed that the wear on the 

50 clothes or other articles during the washing 
action is particularly small. 

Accordin g t o the p r esent inventio n I pro- 
vide a method of washing clothes and other 
articles which comprises circulating the 

55 washing liquid within the container for the 
articles in a closed vortex and subjecting 
the liquid vortex to sudden changes in 
direction so as to obtain the requisite rela- 
tive movement of the liquid in relation to 

60 the articles to be washed. 

Also according to the present invention I 
provide a machine for washing clothes and 



other articles, comprising means for circu 
lating the washing liquid within the con- 
tainer in a closed vortex, and means for sub- 65 
jecting the liquid vortex to sudden changes 
in direction relative to the articles so as to 
obtain the requisite relative movement of 
the liquid in relation to the articles to be 
washed. 70 

In a more specific form my machine com- 
prises a container of substantially cylin- 
drical form with its central axis vertical, a 
combined article-supporting and vortex- 
producing element disposed at the base of 75 
the container and capable of rotation in 
relation thereto about an axis coincident 
with, or parallel to the central axis of the 
container, means for imparting a rotary 
motion to said article- supporting and vortex- 80 
producing element, a plurality of fins on the 
interior of the cylindrical container wall dis- 
posed vertically or at an inclination to the 
vertical and spaced circumferentially around 
the interior of the container, said fins being 85 
adapted suddenly to change the direction of 
the vortex locally so as to impart a radial 
component to its motion and cause the 
liquid to have the requisite relative move- 
ment in relation to the articles to be washed. 90 
- Preferably two fins would be provided ex- 
tending vertically and disposed on diamet- 
rically opp osite sides of the cylindrical 
- container. 

The support and vortex-producing element 95 
may be non-positively connected to the 
rotation-imparting means, a>nd the connec- 
tion is preferably a face to face frictional 
coupling with the element free to move 
vertically in relation to the rotation-impart- 100 
ing means, and the arrangement may be 
such that as an increased torque is trans- 
mitted through the face to face frictional 
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coupling in consequence of an increase in 
load provided by the articles to be washed, 
the downward pressure component which 
obtains along the axis of any rotation of any 
5 vortex causes an increase in the downward 
frictional component between the two faces 
of the face to face frictional coupling which 
enables the increased torque to be transmitted 
to the articles without slip, while in the event 

10 of the articles being positively held against 
rotation as by being jammed within the 
container in any way, slip can occur at the 
coupling which results in rotational velocity 
of the liquid vortex being suddenly reduced 

15 with corresponding reduction in the down- 
ward component (produced by the vortex 
at the friction coupling, so that further slip 
occurs at the coupling- and the article- 
supporting and vortex-producing element 

20 rapidly decelerates until the positive holding 
of the articles against rotation has been 
rectified. 

The arrangement therefore reduces the 
possibility of damage to the clothes or other 

25 articles within the container in consequence 
of these becoming jammed therein for any 
reason, for example, through over-loading 
of the container with articles. 

In a preferred arrangement the combined 

30 article-supporting and vortex-producing ele- 
ment would be non-positively driven in the 
specific manner described in my Provisional 
Specification No. 8121/50 (Serial No. 
683,910) of even date, and at a speed of, for 

35 example, 600 r.p.m. 

In one particular construction as applied 
to a domestic washing machine for washing 
clothes, a machine in accordance with the 
present invention comprises a container of 

40 cylindrical form having an open inwardly 
fianged mouth at its upper end, the container 
being mounted in any convenient stationary 
manner with its central axis vertical, and 
having its base dished centrally downwardly 

45 to provide a circular recess* of stepped form 
in cross section so that the recess approxi- 
mately centrally of its depth has a peri- 
pheral shoulder upon which is adapted to 
rest the underside of the periphery of a 

50 combined clothes-supporting and vortex- 
producing element. 

.This element is conveniently constructed 
in the form of a circular disc provided on its 
upper face with a paddle so shaped as to 

55 product - a~vortex^n^ 

within the container when the said element 
is rotated at high velocity about the central 
axis of the container, the vortex being of the 
known circular form having the usual 

60 central space of substantially inverted 
conical configuration. 

The clothes-supporting and vortex-pro- 
ducing element is free to be displaced 
vertically within the recess above the 

65 shoulder, and is adapted on its underside to 



have face to face frictional engagement with 
the upper face of a cylindrical turn-table 
disc, which disc is carried upon the upper 
end of a vertical shaft aligned with the 
central axis of the container, the shaft being 70 
vertically slidable through a water-tight seal 
provided at the bottom of the recessed part 
of the container base, and the shaft below 
such seal being guided for vertical move- 
ment by an anti-friction bearing, the inner 75 
race of which is. carried by the shaft, the 
outer race being housed within a sleeve which 
engages, so as to be vertically slidable 
thereon, with the interior of a bush which 
depends from the underside of the bottom 80 
of the recess. 

The shaft below such bearing may have 
mounted thereon a relatively wide belt 
pulley of cylindrical form which may be 
belt-driven from a cylindrical or "V" pulley 85 
connected to a costant speed electric motor 
which constitutes the necessary power unit, 
and the belt drive connection permits of 
the shaft being displaced vertically relative 
to the motor during the actual transmission 90 
of the drive. 

The lower end of the shaft is supported 
rotatably by a thrust bearing, from the 
stationary part of which depends a 
tubular portion having a diametrically 95 
extending slot in which works one end 
of a lever which may engage with a 
further part of the stationary portion of the 
thrust bearing, the lever being pivoted inter- 
mediate its ends so that by depressing the jqq 
outer or free end of the lever, the shaft is 
displaced vertically from an inoperative 
position in which its turn-table disc is out 
of contact with the vortex-producing ele- 
ment to an operative position in which the 105 
turn-table disc engages frictionally with said 
element to impart rotation thereto through 
the slippable frictional clutch provided by 
the inter-engageable faces of the two parts. 
K Suitable means may be provided for lock- no 
ing the lever in its two positions. . . 

The container is provided on the interior 
of its wall conveniently at two diametrically 
opposed positions with radially inwardly pro- 
jecting fins which extend vertically, the fins 115 
having their maximum radial dimension at 
their upper ends and tapering along .their 
inner edge downwardly towards their lower 
extremity where the inner edge is adjacent 
"the container wall^6~that^the^n^-axenof-tri: 120"" 
angular form in configuration. 

In operation ' the clothes to be washed 
would be placed within the container so as 
to rest on the combined clothes-supporting 
and vortex-producing element, the container 125 
would be partially filled with the washing 
liquid, the motor would be started, and the 
lever depressed so as to raise the shaft and 
bring the turn-table, disc thereof into driving 
frictional engagement with the underside of 130 
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the vortex-producing element, so as to rotate machine in consequence of them becoming 
this at high velocity, the element being wrapped around a positively driven rotatable 
lifted clear of the shoulder of the recess upon or oscillatable paddle or agitator* but if the 
which it inoperatively rests as the lever is machine was grossly over-loaded with 
5 displaced to the full operative position. clothes so that these pressed down. tightly 70 
The paddle provided on the upper side of on the vortex-producing element during the 
the vortex-producing element serves in con- actual washing action, the downward 
sequence of the rotation of the element at pressure would impart a substantial retard- 
high velocity 'both to impart rotation to the ing torque to the element, causing slip to 
10 clothes- and also, arid more importantly, to occur between the two Jnter-engageable 75 
circulate the liquid within the container in clutch faces provided by the underside of 
the form of a circular vortex having the the element and the upper side of the tum- 
usual central depression of inverted conical table disc. 

configuration. As soon as this slip took place, the rota- 

1*5 However, true vortical motion of simple tional velocity of the element would de- 80 

circular form on the part of. the liquid is crease with consequent decrease in the 

immediately inhibited by the fins, on the in the downward component' of the pressure 

inner side of the container wall which con- produced by the vortex on the upper sidfe -of 

tinuously break up the vortex formed by the element so as to decrease the frictional 

20 the vortex-producing element, and in fact pressure above referred to between the two 85 

subject the circular vortex of washing liquid faces of the frictional coupling, thus per- 

within the stationary container to continued mi t ting of further slip taking place and of 

sudden changes in direction so- that_ the the element rapidly decelerating, if neces- 
circulation of the liquid in plan is somewhat . sary to rest until any jamming of the clothes 

25 in the form of a figure 8. consequent on the gross over-loading of the 90 

Thus a marked radial component is iin- container has been removed, 
parted to the Liquid which is thus Gaused Thereupon the inherent friction within the 

rapidly to traverse the clothes and exert a friction coupling is sufficient to cause the 

strong washing action thereon with the vortex -producing element again to rotate in 

30 result that these are washed in a particu- unison with the turn-table disc without slip 95 

larly rapid and effective manner, the clothes therebetween so that the washing action 

during the actual washing action being in is again resumed in the manner already 

a state of suspension within the liquid so described. 

that they are not subjected substantially to On the washing action being completed, 

35 the wear of any moving rigid parts as is the lever would be displaced back to its iqq . 

customary in washing machines of the above inoperative position so as to lower the 

kind which are provided with rotating or vortex-producing element until its periphery 

oscillating agitators which, serve continu- again rests on the shoulder of the recess in 

ously to engage with the clothes. the container base, the lever as it moves 

40 Thus, as^ compared with such machines, further to its inoperative position ejecting k@5 
a machine in accordance with the present complete disengagement of the turn-table 
invention can be expected to subject the disc from the underside of the element, so 
clothes ito substantially less wear during that the -latter is now brought to rest, where- 
washing, upon the motor may be switched* ofi ; and the 

45 The vortex produced in the washing liquid washing liquid drained out of the container, 
results in the known manner in a downward In addition to possessing the- safety 
pressure component being produced by the characteristics above referred to, the pro- 
liquid at the base of the centre of the vortex, vision of a frictional slippable coupling toe- 
which pressure component increases with tween the vortex-producing -element and the 

50' increase in vortex velocity so as to apply the power-operated driving, -shaft enables -t&e 115 

downward pressure to the vortex -producing element to be safely accelerated from rest 

element and force it into tighter frictional with the use of a simple electric motor of 
engagement with the upper face of the turn- . constant speed characteristics without the 

table disc as the ve rtex velocity increases, necessity for the drive to include a gear box. 

55 thereby ehablirlg the requisite increased sothata relatively inexpensive form of drive 1-20 

torque to be transmitted to such element as for the element may safely be adopted. The 

the speed of movement of the liquid wilHin inter-engaging faces of the turn-table disc 

the container rises when the element Has and element may be -covered with rubber or 

reached full velocity and initial slip on other suitable clutch facing material 

60 initial engagement of the turn-table cEsc adapted to permit of a certain initial slip 125 

therewith with the at-first- stationary ele- occurring while enabling the requisite torque 

ment has been overcome. to be transmitted when the element Eas 

Normally with a machine as above des- attained its maximum speed, 
cribed, there is no danger of the clothes If desired, however, the shaft may be 

65. becoming damaged in any way within the driven from the motor through a gear b©x 130 
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instead of through a belt drive, or in fact 
the shaft may be connected directly to the 
motor, in which event it would be necessary 
to 'displace the motor vertically with the 
shaft when the lever is moved into its in- 
operative position. 

The various parts of the machine which 
come into contact with the clothes may be 
suitably covered with rubber or a plastic if 
desired. 
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An Improved Method of, and Machine for Washing Clothes and like 

Articles. 



I, .Robert Charles Lightbourne, a British 
Subject, of Long Rede, Brookhouse Road, 
Barnt Green, Birmingham, in the County of 
Warwick, do hereby declare this invention to 

15 be described in the following statement: — 
This invention relates to an improved 
method of, and means for washing clothes 
and other articles, of the kind in which the 
washing liquid is disposed within a con- 

20 tainer which receives the articles to be 
washed, and means are provided for impart- 
ing agitation to the liquid so that it flows 
relative to the articles to perform the desired 
washing action. 

25 One particular method and means for 
washing clothes and other articles of the 
foregoing kind is the subject of my prior 
Patent Application No. 8078/50 in which I 
have described the circulation of the clothes 

30 washing liquid in a closed vortex within a 
container for the liquid and clothes or other 
articles to be washed and in which I have 
described the closed vortex as being pro- 
duced by the rotation of a paddle which is 

35 disposed at the base of the container and 
which serves when rotated to produce the 
closed vortex therein. 

Such a paddle serves to produce the vortex 
by a simple rotary movement so as to impart 

40 a substantially circular motion to the 
adjacent mass of liquid and the present in- 
vention has for its object an improved 
method and means for producing the closed 
vortex referred to. 

45 According to the prese nt i nvention I 
produce the closed vortex by means of an 
impeller which is adapted to be rotated 
about a substantially vertical axis, the 
impeller being of hollow form provided with 

50 liquid supply and discharge openings so 
arranged that the liquid is adapted to flow 
into the impeller at a position between its 
axis of rotation and its periphery and to be 
discharged centrifugally therefrom adjacent 

55 the periphery of the impeller so that the 



desired closed vortex circulation is imparted 
to the liquid. 

Preferably the impeller embodies one or 
more vanes and means are provided for 
shielding the vanes from direct contact with 60 
the clothes or other articles to be washed. 

For example, the impeller may be in the 
form of a hollow disc like shell preferably 
of circular form and embodying a peripheral 
wall provided with a large number of radi- 65 
ally extending circumferentially spaced 
liquid discharge openings, the upper side of 
the hollow impeller shell being formed with 
a large number of liquid supply openings, 
the shell being provided internally with a 70 
number of vanes conveniently constructed 
as plain flat webs disposed in a vertical 
plane and extending radially out from the 
central boss at the axis of rotation of the 
impeller. 75 

In one particular construction as applied 
to a domestic washing machine for washing 
clothes, the machine may, in general, be 
constructed as described in my aforesaid 
Specification No. 8078/50, but in accord- 80 
ance with the present invention the vortex 
producing element instead of being in the 
form of a blade exposed to the clothes within 
the container comprises a hollow impeller 
of substantially disc like form, the impeller 85 
being* prefereably formed as a hollow die 
cast disc like shell open on its under side 
and having its upper side of slightly . domed 
configuration and provided on its periphery 
with an i ntegral dependent circu lar flange 90 
which" merges into the upper, side of the 
shell along a bevelled or radiused edge. 

The upper side of the impeller shell is 
provided near its centre with a dependent 
hollow cylindrical boss from the periphery 95 
of which radiate a number, for example, five 
symmetrically disposed vanes having their 
inner ends integral with the boss and having 
their out ends integral with the peripheral 
flange of the impeller and their upper edge 1,00 
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integral with the under side of the impeller 
shell, the lower edge of each of the vanes 
together with the lower edge of the boss and 
(peripheral flange being all disposed in a 
5 common symmetrical plane. 

Each of the vanes aforesaid are radial 
with respect to the central axis of the 
impeller. 

The upper side of the impeller shell is 

10 formed with a very large number of liquid 
supply openings conveniently round holes 
which are arranged symmetrically in a 
number of concentric rows having "their 
centres coincident with the central.- axis of 

15 the impeller shell, and the holes in each row 
as well, as the rows themselves being spaped 
closely together with the rows disposed be- 
tween the periphery of the boss and the. 
peripheral flange. 

20 The peripheral, flange is formed with a 
number t>f liquid discharge openings con- 
veniently in the form of slots or round holes , 
a single row of which may be provided ex- 
tending completely around the peripheral 

25 flange with their major axes extending 
circumferentially, the opposite ends of the 
slots being of semi-circular form and the 
enis of adjacent slots being spaced closely 
apart. 

30 The impeller constructed as above des- 
cribed is mounted detachably in a horizontal 
position with its central axis vertical upon a 
driving plate conveniently in the form of a 
flat disc of circular form supported in a 

35 horizontal position symmetrically at the 
base of the container, the plate being pro- 
vided on its under side with a clutch "facing 
so that it forms the driven element of a face 
to face friction clutch, the driving element of 

40 which is constituted by a second generally 
similar disc mounted upon the upper end of a 
vertical driving shaft and provided on its 
upper face with a layer of clutch facing 
material. 

45 The vertical driving shaft is vertically 
slidable relative to the container in the 
manner described in my Specification 
aforesaid, the arrangement being such that 
when the shaft is lowered the driving ele : 

50 ment being, such that when the shaft is 
lowered the driving element of the clutch is 
- disengaged from the driven element, the , 
periphery of which is supported by a 
shouldered part of the container base while 
~55~~ on raisin^th^haTft^the clutch" elements are 
engaged and the .driven element lifted clear 
of the . container base so as to be rotated at 
high velocity. 

The driving element of the clutch is pro- 

60 vided centrally with an upstanding spigot 
which projects freely through a central 
opening in the driven element and into the 
interior of the boss of the impeller so as 
loosely, to centralise the impeller in relation 

65 to the driven element of the clutch, while 



the latter is provided on its upper side with 
impeller driving projections conveniently of 
rectangular form in cross section having, 
their major axes substantially radial. Four 
such projections may be provided in all, two 
Ebeing disposed in closely spaced parallel 
relationship at one side of the driven ele- 
ment near the periphery adapted to engage 
closely with opposite sides of one of the im- 
peller vanes while two further such projec- 
tions may be provided at the opposite side 
of. the driven clutch element spaced apart by 
' a distance corresponding substantially to the 
spacing of adjacent vanes, one projection 
being adapted to engage on one side of one 
vane and the other projection being adapted 
to engage with the other side of an 
adjacent vane. 

The driven element may be provided on 
its upper side, at positions spaced circum- 
ferentially from the vanes, of the impeller 
when in a position with, a number, of stiS^n- 
ing.ribs and the whole element wouhlprefer- 
ably be formed as a die casting. 

The clutch facing material, on, the under 
side of the driven element may be expended 
around the periphery of the metal disc form* 
ing such element and continued for a short 
distance inwardly on the upper side thereof 
to provide an annular peripheral seating on 
which the lower edge of the peripheral im- 
peller flange can rest, the arrangement being 
such that the impeller can readily be re- 
moved from its operative position for clean- 
ing purposes and replaced. 

The operation of such a washing machine 
is general similar to that of. the. washing 
machine described in my foregoing Speci- 
fication but the impeller which forms the 
subject of the present invention is particu- 
larly effective in promoting the circulation 
of the washing liquid, as the liquid enters 
the. impeller through the liquid suppjy 
openings in a substantially axial direction 
at a position intermediate the axis of rota- 110 
tion of the impeller and the periphery 
thereof, the. liquid entering the sector like 
compartments formed by the hollow interipr 
of the impeller shell, the impeller vanes and • . 
the- upper side of the clutch element - upon 115 
which the impeller is supported. In each 

. . of these compartments . the ; liquid by reason 

of the hight rotational velocity of . the im- 
peller is subjected to centrifugal force by 
which~"if "is"~impelled — in an outward . Hori- 120 
zontal direction through the liquid discharge 
openings at the periphery of the impeller, 
appreciable momentum being impelled to 
the liquid in this way so that the whole mass 
of liquid is rotated at high velocity about 125 
the central vertical axis of the container to 
form a closed vortex which is subjected to 
sudden chang.es in direction in the manner 
described in the foregoing Specification. 

The impeller which is described in the 130 
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present Specification is found to impart 
velocity to the liquid so as to form the 
vortex in a particularly efficient manner so 
that the machine can be driven with the 
5 consumption of very little power with the 
result that its manufacture and operating 
costs are particularly low and it is especially 
suitable for domestic washing purposes. 
Furthermore, the vanes are disposed 
10 within the interior of the impeller, the peri- 
pheral and upper surface thereof which is 
presented to the articles to be washed is 
smooth, and free from all projections so 



that there is nothing on the impeller upon 
which articles can catch so that damage to 15 
the articles by contact with the impeller 
when this is driven at high velocity and at a 
speed, for example, of 600 r.p.m. is 
eliminated. 
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